Labor regulations in India increase the cost of hiring labor for larger establishments and have been cited as an important reason for the lack of mid-sized establishments in the manufacturing sector. Using data for India, we calibrate a two-sector model in which agents differ in their managerial ability in manufacturing. In the presence of size-dependent labor regulations, the model generates the observed employment distribution across manufacturing establishments in India. In a counterfactual exercise, removing the regulations increases aggregate output per worker by 2.3% and also increases labor productivity in agriculture relative to manufacturing by 4%. We find that labor regulations in manufacturing have a detrimental effect on the productivity of the agricultural sector and hence impede the process of structural transformation.
Introduction
Government policy distortions that depend on establishment size reduce aggregate output and productivity (Guner, Ventura, and Xu, 2008; Restuccia and Rogerson, 2008) . In India, manufacturing establishments with more than a certain number of employees (registered establishments) face labor regulations, while smaller (unregistered) establishments do not (Besley and Burgess, 2004) . These size-dependent policies make it costlier to operate larger establishments, and have been cited as an important reason for the lack of mid-sized establishments in the manufacturing sector in India, also termed as the "missing middle" (Krueger, 2007) .
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We use a simple growth model to quantitatively evaluate the effects of size-dependent labor regulations in India. Our contribution is two-fold. First, we show quantitatively that size-dependent regulations can generate the observed "missing middle" in Indian manufacturing. Second, we examine the role of such distortions in the manufacturing sector for understanding structural transformation in developing countries like India.
We extend the Lucas (1978) span-of-control framework to include two sectors: agriculture and manufacturing. Agents in the model differ in managerial ability in manufacturing and decide whether to work or operate an establishment. If they choose to be managers, they decide on how much capital and labor to employ for production. Since managerial services are an input in production, differences in ability lead to differences in establishment sizes.
Size-dependent labor regulations of the kind observed in India are modeled as a labor tax that increases the cost of labor for establishments larger than a certain size.
We calibrate the model using data for India and determine the labor tax required for matching key observations in the data. The calibrated model successfully generates the "missing middle" observed in Indian manufacturing. We then undertake a counterfactual exercise in which the size-dependent labor regulations are removed. We find that removing the regulations increases aggregate output per worker by 2.3% and reduces the share of labor in agriculture by 2%. Hence, such labor regulations in manufacturing impede structural transformation in India. Furthermore, labor productivity in agriculture relative to manufacturing increases by 4% following the removal of the regulations. This suggests that size-dependent 1 Krueger (2007) states that the "failure of [Indian] manufacturing output and employment to grow more rapidly can be attributed to (1) regulations governing enterprises in the private sector and (2) regulations covering conditions of employment of labor." We quantify the gains in employment and output for the manufacturing sector from removing size-dependent labor regulations in India.
labor regulations in manufacturing are important for understanding systematically lower labor productivity in agriculture relative to manufacturing in developing countries documented by Gollin, Parente, and Rogerson (2004) .
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Once the regulations are removed, the employment distribution across manufacturing establishments changes dramatically. The share of employment in mid-sized establishments, for example, increases from 11% in the distorted economy to 37% in the undistorted economy.
Moreover, after removing the regulations, the employment distribution across manufacturing establishments in India is remarkably similar to that of Korea, an economy which did not have such regulations.
The rest of the paper is organized as follows. Section 2 describes the model. Section 3 explains the calibration strategy and provides the main quantitative results. Section 4 concludes.
Model
The economy is populated with N individuals and endowed with initial physical capital K 0 and a fixed stock of land Z. Individuals differ in their managerial ability, denoted by x.
These managerial abilities are distributed with support (0, ∞) and cdf G(x). We assume a stand-in household that owns all capital and land, and makes all economic decisions.
Technology
Two goods are produced in this economy. The agriculture good (Y a ) is produced using capital (K a ), labor (N a ) and land (Z) according to
where A is total factor productivity. The technology for producing manufacturing good, on the other hand, requires capital, labor and managerial ability:
where γ is the span of control parameter. Agriculture output can only be consumed, while manufacturing output can be consumed or converted into physical capital.
As in Lucas (1978) , individuals sort themselves between workers and managers. The former earns a market wage rate (w), regardless of managerial ability. The latter produces manufacturing output and retains residual profit after capital rental (r) and wage payments, i.e., managers solve the following problem:
We denote the corresponding factor demand functions by k(x) and n(x), and the residual profit function by π(x).
Size-dependent Labor Regulations
We consider a form of labor regulations where the government levis a labor tax, τ , on establishments with employment aboven.
3 Specifically, the unit cost of labor for employment size belown is w, and for sizen and above is w(1 + τ ).
These tax proceeds are reimbursed back to the household in a lump-sum fashion. This policy implies three types of managers in equilibrium: 1) unconstrained ones whose optimal size is belown; 2) constrained ones who operate withn employees; 3) high ability managers operating large establishments. Correspondingly, there are three thresholds of managerial ability, x 1 < x 2 < x 3 . Managers with ability x ∈ [x 1 , x 2 ] operate unconstrained plants.
Those with ability x ∈ (x 2 , x 3 ] operate plants with sizen. Finally those with ability x > x 3 operate large plants. The first two thresholds are determined as
Equation (3) is the indifference condition for the marginal manager between operating an establishment and working. Equation (4) states that the marginal constrained manager has an optimal size that is equal ton. To determine x 3 , first consider the constrained mangers operating with n =n who solve the following problem:
Denote the corresponding profit function byπ(x;n, r). The manager with ability x 3 is indif-ferent between operating a constrained plant and paying the labor tax, i.e., π(x 3 ; w(1 + τ ), r) =π(x 3 ;n, r).
Preferences We assume household preferences are represented by the following instantaneous utility function:
where c a and c m denote agriculture and manufacturing consumption, respectively. The parameter η is the expenditure share for the agriculture good, andā has the usual interpretation of subsistence.
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Household Problem The problem of the household is to divide family members between workers and managers, and split household income between consumption and investment.
Household income consists of labor income, capital and land rental income, residual profits of managers, and government transfers (TR). Formally, the stand-in household's problem is
where
The rate of capital depreciation is denoted by δ; p t is the price of agriculture output and q t is the rental price of land, both expressed in terms of manufacturing output.
Equilibrium
We define a stationary competitive equilibrium as a collection of prices (w, r, p, q), managerial skill cut-offs (x * 1 , x * 2 , x * 3 ), and allocations (c *
that(i) given prices, managers maximize profit and household maximizes utility; (ii) labor, capital, and goods markets clear, i.e.,
(iii) government budget balances:
n(x; w(1 + τ ), r)dG(x).
Quantitative Analysis
We calibrate the steady state version of the model to Indian data and determine the labor tax required for matching key observations in the data. Then we consider a counterfactual exercise in which the size-dependent regulations are removed and report the quantitative implications.
Calibration
The size of the labor force is normalized to be 1, so is total factor productivity. We set Z = 0.29, which is the land-employment ratio for India for 1994 from World Development
Indicator. For the span-of-control parameter, we follow Guner, Ventura, and Xu (2008) We assume that the managerial abilities distribution (G(x)) is log-normal with mean µ and variance σ 2 . The distribution parameters (µ and σ), the subsistence parameter,ā, the discount factor, β, and the labor tax rate, τ , are chosen simultaneously to match the following observations in India: i) capital-output ratio; ii) the share of employment in small establishments (≤9 employees); iii) the share of employment in large establishments (500+ employees); iv) the percentage of small establishments in total number of establishments; v) the share of labor in agriculture. 6, 7 These parameter values are summarized in Table 1 . The model fits calibration targets almost perfectly. Three remarks are in order. First, as Figure 1 illustrates, even though in our calibration we target only the employment shares at the two ends of the distribution, the model generates a U-shaped employment distribution across manufacturing establishments, i.e., the "missing middle". Second, although not targeted, the model replicates the percentage of medium (10-99) and large establishments in total establishments in the data. 8 Third, the calibrated implicit labor tax is relatively modest (8.9%). In fact, this is roughly the midpoint of the implicit tax rates considered in Guner, Ventura, and Xu (2008) .
6 The capital-output ratio is computed using capital stock and output data from Caselli (2005) for year 1996.
7 Data on employment distribution are from Mazumdar and Sarkar (2008) , while data on percentage of small establishments are from Bhattacharya (2009) . Their data covers both registered and non-registered manufacturing establishments in India from [1989] [1990] . 8 The percentage of medium (large) establishments in total establishments is 2.3% (0.9%) in the data, and 2% (0.2%) from the model. Data is from Bhattacharya (2009 
Counterfactual
We use the calibrated model to perform a counterfactual exercise, in which the labor regulations are removed. We report changes in aggregate output, sectoral labor allocation, and the distribution of employment across establishments associated with the removal of the regulations. These results are summarized in Table 2 .
Removing the size-dependent regulations increases aggregate output per worker by 2.3%.
We find that the increase in real output per worker is in fact higher in agriculture (2.8%) than in manufacturing (0.7%). The gain in labor productivity in agriculture is accounted for mostly by increase in capital allocation for the sector. In manufacturing, total factor productivity increases by 0.4%, which arises from the reallocation of capital and labor from smaller, less productive establishments to larger, more productive ones.
9 There are two reasons for this. First, previously constrained managers now operate at their optimal (and larger) scale in the undistorted economy. 10 Second, increased wage forces the exit of small establishments. The measure of managers decreases from 2.65% to 2.12%, which leads to an increase in average managerial ability by 21%.
Across sectors, the removal of size-dependent regulations induces the migration of labor 9 We calculate TFP in manufacturing as
In the distorted economy, 27% of managers are constrained. from less productive agriculture to more productive manufacturing. Relative to the distorted economy, the undistorted economy has 2% less labor employed in agriculture. This is quite significant given that structural transformation in India has been rather slow -the share of labor in agriculture has decreased by only 6% from 1963 to 1993.
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We also find that removing the regulations increases labor productivity in agriculture relative to manufacturing by 4%. A stylized fact documented by Gollin, Parente, and Rogerson (2004) is that labor productivity in agriculture relative to manufacturing is systematically lower in developing countries like India. Our findings provide an novel mechanism, which operates through size-dependent labor regulations in manufacturing, for understanding the systematic differences in relative productivity across countries. 12 In our model, there are two reason why size-dependent labor regulations reduce labor productivity in agriculture relative to manufacturing. First, the labor tax directly increases wage rate in large establishments, and hence, results in a higher marginal product of labor in manufacturing than in agriculture. Second, constrained establishments operate with a higher capital-labor ratio, relative to unconstrained ones. This follows from the fact that constrained managers can freely adjust capital input with ability, but not labor.
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Removing the labor regulations increases the average establishment size in manufacturing, from 13 to 18 employees. Moreover, there is massive reallocation of labor across establishments. In particular, the share of employment in small establishments drops substantially, from 42% to 19%. This lost employment is mostly absorbed by medium size establishments (10 − 99 employees), whose share of employment rises from 11% to 37%. As a comparison, Figure 2 plots the employment distribution across manufacturing establishments for India without the labor regulations, along with the distribution observed in the data for Korea, a country in which labor regulations are much less stringent. The clear message from the figure is that once the regulations are removed, the employment distribution in mid-sized establishments in India looks remarkably similar to that in Korea.
14 13 The capital-output ratio in agriculture relative to manufacturing increases from 0.48 to 0.51 once the regulations are removed (Table 2) .
14 Korean data (for year 1986) is from Mazumdar and Sarkar (2008) , Figure 3 .
Conclusion
Labor regulations increase the cost of hiring labor for larger establishments and have been cited as the reason for the "missing middle" in Indian manufacturing. Using data for India, we calibrate a two-sector model in which agents differ in their managerial abilities and successfully generate this "missing middle". We use the model to undertake a counterfactual exercise where we remove the labor regulations and evaluate the changes. We find that removing the regulations leads to reallocation of labor and capital and results in a 2.3% increase in GDP per worker. Moreover, the reallocation also results in an increase in labor productivity of agriculture relative to manufacturing and a decrease in employment share of agriculture. While most studies on the role of size-dependent policies have examined their implications for a particular sector, we argue that the existence of such policies in the manufacturing sector can have a detrimental effect on the productivity of the agricultural sector and hence impede the process of structural transformation. Our findings highlight the need for further studies on the role of size-dependent regulations in explaining the documented lower labor productivity in agriculture relative to manufacturing in developing countries.
